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Abstract 
This study was carried out to determine the impact of nutrition given to women on their knowledge about osteoporosis over 90 
woman trainees at the public education center of Çubuk, the governorship of Ankara. Questionnaire forms were used as pre and 
post tests. Variance analysis, t test, frequencies and percentages of data were computed. A significant difference was found 
between the groups in terms of knowledge levels of women concerning nutrition and osteoporosis after the training applied. It 
was also found in the hand book group that the impact of the training was significant.  
© 2009 Elsevier Ltd. 
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1. Introduction 
The greatest dream of people today can be defined as “a healthy, qualitative and long life”. Fractures resulting 
from osteoporosis cause deformation and function losses, prevents people from carrying on their daily life and 
routine activities and increase their dependence on other people to live their lives (Gürkaynak, 2002). 
Osteoporosis is the change observed in the structure of bones due to various reasons and the case where they 
become fragile because of lack of calcium. Osteoporosis definition of WHO depends on the measurement of bone 
mineral densitometer (BMD). Osteoporosis is a progressive systematic disease characterized with lack of bone 
mineral density and spoiling micro architecture of bone and leading to an increase in the risk of fragility of bone. 
With the increase in elderly population, the disease, having no effect in the past, has attracted more and more 
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attention and become important as it has been influenced by life quality of individuals negatively by way of leading 
up to fractures (Çorakçı, 1998., Akman, 2003).  
A change occurring at the bone mass in the period of childhood and adolescence and maximum bone mass 
reached is the most significant indicator of fragility risk depending on osteoporosis at adults. If osteoporosis is 
diagnosed earlier, eliminating the risk factors will increase the success in the prevention and treatment of the disease 
(Hillman, 1996., Tümer, 1997).  
Adequate and balanced nutrition is essential in the formation of bone mass, in its development and protection of 
bone. Inadequate taking of nutrition components present in the structure of bones the long run or absorption 
disorders are effective. In addition to these, it is likely to mention the cases where solar energy cannot be benefited 
adequate enough (Cengiz, 2002., Atalay, 2003).  
Calcium consisting 90% of bone mineral content is of great importance at nutrition. It is preferred to take calcium 
in diet, however, bioavailability of calcium is about 30%. Optimal calcium need at women 1000 mg for the age 
group of 25 – 50; for those taking estrogen it is 1000 mg; for those not taking estrogen it is 1500 for 50 years of age 
and for pregnancy and lactation and over 65 it is 1200 mg. Diets rich in protein increases discharge of calcium 
through urine. For calcium bioavailability, it is essential to take adequate vitamin D (it is required to benefit from 
sunlight and from nutrients). Daily allowance should not exceed 1000IU (Ergin, 1995, Cengiz, 2002., Sindel, 2002).   
In particular, high phosphorous intake at low calcium intake increases the risk of osteoporosis. Consumption of 
low fluoride water and excessive consumption of salt can be considered effective factors in the development of 
osteoporosis. It is hard and costly to replace the bone lost. It will take longer time as well. That’s why; it is easier to 
prevent osteoporosis than treating it. The essential role to get rid of osteoporosis is to form the strong, hard bone 
structure in the period when top bone mass is reached and prevent the loss in the following years. Even though bone 
mass varies depending on genetic factors, osteoporosis can be slowed down and even prevented with wise 
arrangements in life (Bakırcı, 2003).  
It is well known that none of the precautions to be taken in order to improve nutrition status of a society can be 
succeeded without paying an attention to education. Positive correlation between educational status and nutrition 
was found through research findings (Hasipek et al., 1992).  
It is aimed through nutrition training to change adequate and balanced nutrient consumption habits of a society, 
to eliminate wrong and negative nutrition practices, to prevent causing food to turn into a way harming health of 
people and to correct nutrition problems by training people over using nutrient sources in an efficient and 
economical way (Çelik, 2001).  
Factors leading to osteoporosis can be considered in two groups being general and nutrition factors. The current 
study examined just the ones related to nutrition and its education. The role of educating women in preventing 
osteoporosis having an increased incidence in our society is of great importance. It is possible to have healthy bones 
for teachers and for the ones they educate and to maintain their health by means of education. This study was carried 
of to determine the impact of nutrition education on osteoporosis knowledge level.  
2. Method 
Experimental design with “pretest – post test control group” was used in this research. The population of the 
study consisted of women (n=90) attending to courses by Public Education Center in the town of Çubuk, Ankara 
and any other sampling was not taken.  
A tool of assessment made up of questionnaire and knowledge test was used to collect data in the study. This 
form was used as pre and post test at the beginning of the study.  
Women included in the study were divided into three and first group (n=30) was given a face – to – face 
education, second group (n=30) was handed out a handbook and asked to read carefully and examine it. Third group 
(n=30), as the control group, was given neither an education nor a handbook. After the application of a pretest to the 
women in the face – to – face education group, they were given education and applied post test. Those in the 
handbook group were applied a pretest and asked to read it carefully. The last test was applied one month later. The 
control group was applied pretest and they were given post test one month later. Test results of osteoporosis training 
and related knowledge were compared through “t” test and one way variance analysis. p<0.05 significance level was 
used to determine the significance of the difference.   
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3. Findings and Discussion 
The women’s join of researches, 26% of women included in the research were at the age of 15 -25, 40% were 26 
– 35, 33.3% were 36 and over. As their educational status; 41% of them graduated from a primary school and 2.2% 
were a graduate of a four – year faculty. When we examined health status of them, we found that 32.2% had a 
problem of overweight, 47.8% had rotten teeth, 4.4% had osteolysis or osteomalasia,; 4.4% had diabetic disorders, 
4.4% had goiter and 7.8% anemia. It was indicated in the III International Congress of Nutrition and Dietetics 
(2000) that in the nutrition problems in Turkey are obesity, goiter, rotten teeth and anemia.  Such a result supports 
our findings. 
Table 1. One Way Variance Analysis of Women in Different Groups concerning their Academic Success Pre Test Results on Osteoporosis
Group  N X S F p 
Face – to – face Training 30 9,70 7,27 
Handbook  30 11,66 8,68 
Control  30 9,65 6,21 
,704 ,497 
Depending on Table 1, it was expressed that pre knowledge of women in different groups over osteoporosis had 
no significant difference (F=704; p>,05) . According to this result, it is likely to put forward that women in face – to 
– face, handbook an control groups had similar levels of knowledge over osteoporosis before this study. Such a case 
shows that we had a homogenous group before the study to be carried out.  
Table 2. t-Test Results of Face – to – face Groups over Osteoporosis for Pre Test – Last Test Success Scores.
Group  Test N X S t p 
Pretest  30 9,70 7,27 Face – to – face Training 
Last test 30 37,46 1,90 
- 20,569 .000* 
∗ p<0.05
Table 2 shows pretest – post test scores of women in the face – to – face group over osteoporosis for success 
scores. Depending on these data, it was indicated that there was a significant difference between pretest and post test 
scores of women in the face – to – face group (t= -20,569, p<,05).  Pretest scores of women in the group given 
education through the method applied in the face – to – face group was determined as (X=9,70), and post test scores 
were determined as (X=37,46). According to these results, a significant difference was observed between them. This 
difference was found in favor of post test. It shows that face – to – face education is quite efficient.   
Table 3. t-Test Results of Handbook Group over Osteoporosis for Pre Test – Last Test Success Scores.
Group  Test N X S t p 
Pretest  30 11,66 8,68 
Handbook  
Last test 30 25,03 8,19 
- 10,889 .000* 
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∗ p<0.05
Pretest and post test scores of women in the handbook group over osteoporosis for success scores are given in 
Table 3. Depending on the data, it was indicated that there was a significant difference between pretest and post test 
scores of women in the handbook group (t= -10,889, p<,05).  Pretest scores of women in the group given education 
through the method applied in handbook group was realized as (X=11,16), and post test scores were determined as 
(X=25,033). Such a result reveals that a significant difference was observed between them. This difference was 
found in favor of post test. The increase was lower compared to that of face – to – face group. The reason of this can 
be related to the difference in educational methods.    
Table 4. t-Test Results of Handbook Group over Osteoporosis Level of Knowledge for Pre Test – Last Test Success Scores.
Group  Test N X S t p 
Pretest  30 9,655 6,212 
Control  
Last test 30 9,172 6,251 
1.260 .218 
As given in Table 4, it was found in the analysis carried out to determine pretest and last test success levels of 
control group over osteoporosis that there was no significant difference between tests (t=1,260, p>,05). Depending 
on this result, it is likely to express that pretest and post test knowledge levels of control group had similar 
characteristics. No significant difference was determined at the levels of knowledge of control group over 
osteoporosis.  
Table 5. One Way Variance Analysis of Women in Different Groups concerning their Academic Success Last Test Results on Osteoporosis
Group  N X S F p Difference 
Face – to – face Training 
30 37,46 1,9070 
Handbook  
30 25,03 8,1937 
Control  
30 9,66 6,7125 
150,68 .000* 
1-2 
1-3 
2-3 
∗ p<0.05
As shown in Table 5, a significant difference was found between the knowledge levels of women in different 
groups at the end of the training they were given through different teaching methods over osteoporosis (F=150,68; 
p<,01). According to this result, it is likely to say that levels of knowledge of women in face – to – face, handbook 
an control groups over osteoporosis at the end of the experimental study significantly differed. As a result of Scheffe 
test conducted to determine the direction such a difference appearing, it was indicated that the difference was 
between face – to – face group (X=37,46), and hand book group (X=25,03), face – to – face group (X=37,46) and 
control group (X=9,66), and between hand book group (X=25,03)  and control group (X=9,66). Such a result reveals 
that face – to – face method is such an effective method over osteoporosis teaching. Handbook method has a 
moderate level of effect. No change was found at the levels of knowledge for the women in control group.  
4. Conclusion and Recommendations  
When we examined the knowledge of women over osteoporosis before the training, the difference between the 
groups was not significant statistically (p<0.05). With an application of different method of training some greater 
differences were determined at the levels of knowledge of women over osteoporosis (f =150, 68; p<, 01). Depending 
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on this result, it is likely to say that the level of knowledge of women in the face – to – face, handbook and control 
groups differed significantly. At the end of the Scheffee test carried out to determine the direction of this difference, 
it was determined that the difference was between face – to – face group and control group, and hand book and 
control group. This result shows that the method of face – to – face education is quite effective in the training of 
women over osteoporosis. Handbook method had a moderate level of effect. No difference was found at the 
knowledge level of women in the control group.  
Forty% of women included in the study thought that they lacked in knowledge, 66.7 % asked for nutrition 
education and 58.9% expressed they would like to have the education from a nutrition teacher.  
An efficient and continuous education of nutrition should be included in the educational policy of the country and 
nutrition education should be taken place at official and private educational institutions.  
Referances
Akman, N. (2003). Osteoporoz[Osteoporosis]. Actual Medicine Journal, 9, 60-64. 
Atalay, F. (2003). Osteoporozdan Korunma ve Beslenme[Protection from Osteoporosis and Nutrition]. Actual Medicine Journal, 9, 71-76. 
 Bakırcı, N. (2003). Çok Yaygın Bir Hastalık: Osteoporoz[A Common Disease: Osteoporosis]. Actual Medicine Journal, 1, 18-20. 
Cengiz, L. (2002). Osteoporoz[Osteoporosis]. Actuel Medicine Journal, 4, 46-55. 
Çelik, ù. (2001).Türkiye’de Beslenme Yetersizli÷i Sorunları, Besin ve Beslenme Politikaları[Problems of Nutrition Inadequacy in Turkey, 
Nutrient and Nutrition Policies]. III. International Congress of Nutrition and Dietetics Journal, 30(1), 54–56. 
Çorakçı, A. (1998). Osteoporozun Tanımı, Epidemiyolojisi ve Sınıflandırılması[Definition of Osteoporosis, its Epidemiology and Classification].
Ankara: Ajans Türk Journal and Printing House Limited. 
Ergin, Ö. (1999). Osteoporoz[Osteoporosis].Journal of Science and Technique. September 1999. 
Gürkaynak, G. (2002). Osteoporoz[Osteoporosis]. Actual Medicine Journal, 7, 50-60. 
Hasipek, S., N, Aktaú ve ark. (1992). Özellikle Kırsal Alan Ailesinin Beslenmesini Etkileyen Yararlı ve Zararlı Alıúkanlıklar[Useful and Harmful 
Habits Affecting Family Nutrition of the Countryside]. Nutrition Technology Journal, 17:(4), 275-280. 
Hillman, L. (1996). Bone Mineral Acquisition in Utero and During Childhood Osteoporosis. 1. Baskı. (Marcus, R., Feldman, D., Kelsy, J). 
California: Academic Pres. 
Sindel, Dilúad. (2002). Osteoporoz[Osteoporosis]. Actual Medicine Journal, 9, 47-58. 
ùanlıer (Tekgül), N. (1995). Menapoz Öncesi ve Sonrası Kadınların Beslenme Durumları, Kemik Mineral Dansiteleri, Antropetrik, Hormonal ve 
Biyokimyasal Parametreleri Arasındaki Etkileúim Üzerine Bir Araútırma[A Study into the Interaction between Nutrition Cases, Bone Mineral 
Densities, Antropetric, Hormonal and Biochemical Parameters Pre and Post Menopauses at Women]. Ankara: H.U. Institute of Health 
Sciences, Nutrition and Dietetics Program, Doctorate Thesis.  
Tümer, L. (1997). Sa÷lıklı Türk Çocuklarında Kemik Mineral Dansitesi ve Guatrlı Çocuklarda Tiroksin Kullanımının Kemik Mineral 
Metabolizmasına Etkisi[Bone Mineral Density at Healthy Turkish Children and the Impact of Using Thyroxin at Children with Goiter on 
Bone Mineral Metabolism]. Ankara: G.U Faculty of Medicine, The Department of Child Health and Diseases, Metabolism and Nutrition 
Division, Lateral Specialist Thesis.  
